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(54) Bill receiving and feeding-out apparatus 

(57) Bills (bank notes) fed along path 200 are monitored by means (not shown) for genuineness, 
denomination and orientation. If tt)e notes are acceptable, eg if the sensed denomination corresponds to that 
assigned to box 2, a gate 5 Is raised to divert the notes. Depending upon the sensed orientation, a gate 9 is set 
to divert the notes to box 2 via either an inverting path 7, 14, 15 or a path 6, 16, 17 which maintains note 
orientation. The orientation of all notes stacked at 2 is then the same. Notes can be dispensed from box 2 
along path 17, 16, 8. A member 120 (also figures 10, 1 1, 13, 14) is pivoted clodcwise about 122 to narrow path 
16 to align with only path 8 when notes are being dispensed. When notes are being fed to box 2, member 120 
Is pivoted anticlockwise to widen path 16 so that both paths 6 and 8 funnel into it 

FIG.1 
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BILL RECEIVING AND FEEDING-OUT APPARATUS 

The present invention relates to a bill receiving 
and feeding-out apparatus and, in particular i to such 
an apparatus capable of receiving bills or bank notes 
(collectively referred to as "bills" in this 
specification) in such a manner that either the front 
sides or the back sides thereof face upwardly and 
feeding-out received bills. 

Japanese Patent Application Laid Open No. 59-3595 
discloses a bill receiving and dispensing machine 
having a bill receiving and feeding-out apparatus 
which can receive bills so as to accommodate them in 
such a manner that either the front sides or the back 
sides thereof face upwardly and feeding-out received 
bills. 

In such a bill receiving and feeding-out 
apparatus, bills deposited into a transaction opening 
are discriminated by a first bill discriminating 
section provided in a first bill transporting passage 
as to whether they are genuine or counterfeit, their 
denominations and whether the front sides or back 
sides thereof face upwardly and the genuine bills are 
fed to a reversing device which is adapted to cause 
either the front sides or back sides of the bills to 
face upwardly. In accordance with the results of 
discrimination made by the first discriminating means, 
when the bills are to be accommodated so that the 
front sides thereof face upwardly, the received bills 
the back sides of which face upwardly are reversed by 
the reversing device and the received bills the front 
sides of which face upwardly are not reversed so that 
they are stored in a first storing section. On the 
other hand, when the bills are to be accommodated so 
that the back sides thereof face upwardly, the 
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received bills the front sides of which face upwardly 
are reversed by the reversing device- and the received 
bills the back sides of which face upwardly are not 
reversed so that they are stored in a first storing 
section. Afterwards, when a bill receiving instruction 
signal is input by a customer, the bills stored in the 
first storing section are fed out by a feed-out means 
provided at the bottom portion of the first storing 
section to a second bill transporting passage disposed 
below the first storing section and are discriminated 
by a second discriminating means provided in the 
second bill transporting passage as to whether the 
bills are genuine or counterfeit and their 
denominations. The genuine bills are sorted in 
accordance with their denominations and are 
accommodated in corresponding bill accommodating 
boxes. When dispensing bills, the numbers of bills to 
be dispensed from the respective bill accommodation 
boxes are calculated in accordance with the amount of 
bills to be dispensed and the bills are fed to the 
second bill transporting passage. Then, the 
denominations of bills are discriminated by the second 
discriminating means and the bills are stored in a 
second storing section provided in the vicinity of the 
transaction opening so that they are taken out by a 
customer via the transaction opening. 

In this bill receiving and dispensing machine, it 
is possible to accommodate the deposited bills in bill 
accommodating boxes in accordance with their 
denominations in such a manner that either the front 
sides or the back sides thereof face upwardly and, 
therefore, to dispense bills either the front sides or 
the back sides of which face upwardly. 

However, in this bill receiving and feeding-out 
apparatus, since bills are fed out from the first 



storing section by the feed-out means provided at the 
bottom portion of the first storing section, after the 
bills were stored in the first storing section in such 
a manner that either the front sides or the back sides 
thereof face upwardly, there arises a problem of the 
size of the apparatus inevitably becoming large. 

The present invention provides a bill receiving 
and feeding-out apparatus for a bill receiving and 
dispensing machine connectable to a transporting 
passage in the bill receiving and dispensing machine 
comprising a bill accommodating box for accommodating 
bills, a bill reversing mechanism which comprises a 
bill reversing passage for reversing and feeding bills 
into the bill accommodating box, a bill non-reversing 
passage for feeding bills into the bill accommodating 
box without reversing them, a bill feeding-out passage 
for feeding out bills from the bill accommodating box 
to the transporting passage, a first gate means for 
selectively taking in acceptable bills in accordance 
with the results of discrimination made by a 
discriminating means provided in the transporting 
passage as to whether or not bills are acceptable, the 
denominations of bills and whether the front sides or 
the back sides of bills face upwardly and second gate 
means for selectively Eeeding bills to either the bill 
reversing passage or the bill non-reversing passage 
based upon the results of discrimination made by the 
discriminating means, and a bill receiving and 
feeding-out mechanism which comprises a bill 
accommodating passage connected to the downstream end 
portion of the bill reversing passage and connected to 
the upper portion of the bill accommodating box at the 
downstream end portion thereof for feeding bills from 
the bill reversing passage to the bill accommodating 
box, a bill receiving and feeding-out opening facing 
the downstream end portion of the bill non-reversing 
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passage and the upstream end portion of the bill 
feeding-out passage and a bill accommodating and 
feeding-out passage connected to the bill receiving 
and feeding-out opening at one end and to the upper 
portion of the bill accommodating box at the other end 
and adapted for feeding bills into the bill 
accommodating box and feeding out bills from the bill 
accommodating box, said bill reversing mechanism being 
disposed above the bill receiving and feeding-out 
mechanism, said bill receiving and feeding-out 
apparatus further comprising an adjusting means for 
enlarging the bill receiving and feeding-out opening 
so as to face the bill non-reversing passage and the 
bill feeding-out passage when accommodating bills into 
the bill accommodating box and narrowing the bill 
receiving and feeding-out opening so as to face only 
the bill feeding-out passage when feeding out bills 
from the bill accommodating box. 

In a preferred aspect of the present invention, 
bill accommodating rollers are provided in the bill 
accommodating passage and bill accommodating and 
feeding-out rollers are provided in the bill 
accommodating and feeding-out passage. 

In a further preferred aspect of the present 
invention, an elevator plate movable vertically is 
provided in the bill accommodating box for holding 
bills so as to be stacked on the upper surface thereof. 

In a still further preferred aspect of the 
present invention, vane wheels are provided at a 
position opposite to the bill accommodating rollers 
with respect to the bill accommodating passage and 
vane wheels are provided at a position opposite to the 
bill accommodating and feeding-out rollers with 
respect to the bill accommodating and feeding out 
passage. 
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In a yet further preferred aspect of the present 
invention, the circumferential surface of each of the 
bill accommodating rollers and the circumferential 
surface of each of the bill accommodating and 
feeding-out rollers is made of a material having a 
high coefficient of friction. 

Figure 1 is a schematic front view of a bill 
receiving and feeding-out apparatus for a bill 
receiving and dispensing machine; 

Figure 2 is a schematic drawing showing a right 
side view of a bill receiving and feeding-out 
mechanism shown in Figure 1; 

Figure 3 is a schematic drawing showing a plan 
view of a bill receiving and feeding-out mechanism 
shown in Figure 2; 

Figure 4 is a schematic drawing showing a cross 
sectional view taken on line A-A in Figure 2; 

Figure 5 is a schematic drawing showing a cross 
sectional view taken on line B-B in Figure 2; 

Figure 6 is a schematic drawing showing a cross 
sectional view taken on line C-C in Figure 2; 

Figure 7 is a schematic drawing showing a cross 
sectional view taken on line D-D in Figure 2; 

Figure 8 is a schematic a right side view of 
Figure 2 showing a link mechanism when bills are being 
accommodated in a bill accommodating and feeding-out 
box; 

Figure 9 is a schematic a right side view of 
Figure 2 showing a link mechanism when bills are being 
fed out from a bill accommodating and feeding-out box; 

Figure 10 is a schematic drawing showing a cross 
sectional drawing taken on line E-E in Figure 3 when 
bills are being accommodated in a bill accommodating 
and feedingout box; 

Figure 11 is a schematic drawing showing a cross 



- 6 - 



sectional drawing taken on line E-E in Figure 3 when 
bills are being fed out from a bill accommodating and 
feeding-out box; 

Figure 12 is a block diagram showing a detection 
system, a control system and a drive system of a bill 
receiving and feeding-out apparatus for a bill 
receiving and dispensing machine which 'is an 
embodiment of the present invention, and a 
discriminating means; 

Figure 13 is a schematic front view showing a 
swing member and sensor when a preparatory operation 
is being effected; and 

Figure 14 is a schematic front view showing an 
accommodating and feeding-out roller and a feed-out 
roller. 

Figure 1 is a schematic front view of a bill 
receiving and feeding-out apparatus for a bill 
receiving and dispensing machine. The bill receiving 
and feeding-out apparatus has a bill accommodating box 
and is adapted for. accommodating bills of a specified 
denomination in the bill accommodating box in such a 
manner that the front sides of the bills face upwardly 
and feeding out the stored bills from the bill 
accommodating box. Therefore, a bill receiving and 
dispensing machine has bill accommodating boxes the 
number of which is equal to that of denominations of 
bills to be handled. 

Referring to Figure 1, bills deposited into a 
transaction opening (not shown) are transported in a 
transporting passage 200 and a discriminating means 
discriminates whether or not the bills are counterfeit 
and whether or not they are foreign bills, namely, 
whether or not they are acceptable, the denominations 
thereof and whether the front sides thereof face 
upwardly or the back sides thereof face upwardly. The 
bills are further transported toward a bill receiving 
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and feeding-out apparatus 1 as indicated by an arrow. 
Discrimination signals are input to a control unit 
(not shown) from the discriminating means. 

Each bill receiving and feeding-out apparatus 1 
comprises a bill accommodating box 2 for accommodating 
bills of corresponding denomination, a bill reversing 
mechanism 3 for reversing and feeding bills or feeding 
the bills without reversing so as to be accommodated 
in the bill accommodating box 2 in such a manner that 
the front sides thereof face upwardly and a bill 
receiving and feeding-out mechanism 4 for feeding the 
bills into the bill accommodating box 2 when the bills 
are to be received and feeding out the bills stored in 
the bill accommodating box 2 to the transporting 
passage 200 when the bills are to be dispensed. The 
bill receiving and feeding-out mechanism 4 is 
connected to the lower portion of the bill reversing 
mechanism 3. 

The bill reversing mechanism 3 includes a first 
gate member 5 swingable about a shaft 5a between a 
taking-in position where the first gate member 5 
projects into the transporting passage 200 and a 
retracted position where the first gate member 5 is 
retracted from the transporting passage 200 and when 
the control unit judges, in accordance with a 
discrimination signal from the discriminating means, 
that the bill of corresponding denomination has been 
fed immediately upstream of the first gate member 5 of 
the bill receiving and feeding-out apparatus 1, it 
actuates the first gate member 5 of the bill receiving 
and feeding-out apparatus 1 so as to be located at its 
taking-in position Indicated by a chain line in Figure 
1, thereby taking the bill in the bill receiving and 
feeding-out apparatus 1. On the other hand, when the 
control unit judges that a bill of other denominations 
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than the corresponding one has been transported, it 
does not actuate the first gate member 5 and holds it 
at its retracted position indicated by a dotted line 
in Figure 1, thereby further transporting the bill 
downstream in the transporting passage 200. Further, 
when dispensing bills stored in the bill accommodating 
box 2, the first gate member 5 is held at its 
retracted position, thereby transporting the bills fed 
out from the bill accommodating box 2 downstream in 
the transporting passage 200. 

The bill reversing mechanism 3 includes a bill 
receiving passage 6 through which bills are fed to the 
bill receiving and feeding-out mechanism 4 without 
being reversed, a bill reversing and receiving passage 
7 through which bills are reversed and fed to the bill 
receiving and feeding-out mechanism 4, a bill 
dispensing passage 8 through which bills stored in the 
bill accommodating box 2 are fed to the transporting 
passage 200 for dispensation and a second gate member 
9 swingable about a shaft 9a which is selectively 
located at a position indicated by a dotted line in 
Figure 1 or a position indicated by a chain line by 
the control unit based upon the discrimination signal 
input from the discriminating means and is adapted for 
selectively feeding bills taken in the bill receiving 
and feeding-out apparatus 1 to the bill receiving 
passage 6 or the bill reversing and receiving passage 
7. 

When the control unit judges, based upon the 
discrimination signal input from the discriminating 
means, that it is necessary to reverse the bill taken 
in the bill receiving and feeding-out apparatus 1 for 
accommodating the bills in the bill accommodating box 
2 in such a manner that the front side thereof faces 
upwardly, it actuates and positions the second gate 
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member 9 at the position indicated by a dotted line in 
Figure 1, thereby feeding the bill into the bill 
reversing and receiving passage 7. On the other hand, 
when the control unit judges that it is unnecessary to 
reverse the bill for accommodating bills in the bill 
accommodating box 2 in such a manner that the front 
side thereof faces upwardly, it actuates and positions 
the second gate member 9 at the position indicated by 
a chain line in Figure 1, thereby feeding the bill 
into the bill receiving passage 6. 

The bill receiving and feeding-out mechanism 4 
connected to the lower portion of the bill reversing 
mechanism 3 includes guide members 10, 11 provided on 
the left side and guide members 12, 13 provided on the 
right side in Figure 1. The guide members 10, 11 form 
a bill receiving opening 14 at a position facing the 
bill reversing and receiving passage 7 and also form a 
bill accommodating passage 15 for guiding the bills 
received in the bill receiving opening 14 into the 
bill accommodating box 2. On the other hand, the guide 
members 12, 13 form a bill receiving and dispensing 
opening 16 at a position facing the bill receiving 
passage 6 and the bill dispensing passage 8 and also 
form a bill accommodating and feeding -out passage 17 
for guiding the bills received in the bill receiving 
and dispensing opening 16 into the bill accommodating 
box 2 and guiding the bills stored in the bill 
accommodating box 2 to the bill dispensing passage 8. 

The bill receiving and feeding-out mechanism 4 
further includes a pair of accommodating rollers 18a, 
18b for accommodating bills into the bill 
accommodating box 2 along the bill accommodating 
passage 15 and two pairs of accommodating and 
feeding-out rollers l9a, 19b, 19c, I9d (Figure 1 shows 
only the accommodating and feeding-out roller 19a) for 
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accommodating bills into the bill accommodating box 2 
along the bill accommodating and feeding-out passage 
17 when bills are to be received and feeding out the 
bills stored in the bill accommodating box 2 to the 
bill dispensing passage 8 along the bill 
accommodating and feeding-out passage 17 when bills 
are to be dispensed. The guide members 10, 11 facing 
each other are curved along the circumferential 
surfaces of the accommodating rollers 18a, 18b and the 
guide members 12, 13 facing each other are curved 
along the circumferential surfaces of the 
accommodating and feeding-out rollers 19a, 19b, 19c, 
19d. The accommodating rollers 18a, 18b are disposed 
so as to project from the guide member 11 into the 
bill accommodating passage 15 and the accommodating 
and feeding-out rollers 19a, 19b, 19c, I9d is disposed 
so as to project from the guide member 12 into the 
bill accommodating and feeding-out passage 17. 
Further, feed rollers 20 are provided so as to project 
from the guide member 13 and abut against the 
accommodating and feeding-out rollers 19a, 19d, The 
guide members 10, 13 extend downwardly and form side 
walls of the bill accommodating box 2. In the bill 
accommodating box 2, a elevator plate 21 is provided 
so as to be movable vertically and form a bottom 
portion for supporting bills stored by the upper 
surface thereof. 

Figure 2 is a schematic drawing showing a right 
side view of a bill receiving and feeding-out 
mechanism 4 shown in Figure 1 and Figure 3 is a 
schematic drawing showing a plan view thereof. 

In Figures 2 and 3, a shaft 23 is rotatably 
supported by frames 22a, 22b which form a part of the 
body (not shown) of the bill receiving and feeding-out 
apparatus 1. The two pairs of accommodating and 
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feeding-out rollers 19a, 19b, I9c, 19d are fixed to 
the shaft 23. A pair of the accommodating and 
feeding-out rollers 19a, 19b and a pair of the 
accommodating and feeding-out rollers 19c, 19d are 
spaced from each other at the same interval. The outer 
circumferences of the accommodating and feeding-out 
rollers 19a, 19b, 19c, I9d are made of a high friction 
material. A gear 24 is fixed to one end portion of the 
shaft 23 and is driven by a first drive means (not 
shown) so as to be rotated clockwise in Figure 1 when 
receiving bills and be rotated counterclock wise in 
Figure 1 when dispensing bills. 

Figure 4 is a schematic drawing showing a cross 
sectional view taken on line A-A in Figure 2. As shown 
in Figures 2, 3 and 4, a fixation member 25 is fixed 
to the outer side of the frame 22a and a support 
member 26 is fixed to the fixation member 25. The 
support member 26 rotatably supports gears 27, 28 
meshing with each other. The gear 27 meshes with a 
gear 29 fixed to the shaft 23 and the gear 28 meshes 
with a gear 30 fixed to a torque limiter 31. 

A shaft 32 is rotatably supported on the support 
member 26 and the frames 22a, 22b, and the torque 
limiter 31 is provided on the shaft 32. Therefore, the 
gear 30 fixed ?o the torque limiter 31 meshes with the 
gear 28 and the gear 29 fixed to the shaft 23 meshes 
with the gear 27, whereby the driving force produced 
by driving the gear 29 is transmitted to the gear 3 0 
via the gears 27, 28 so that the gear 30 is rotated in 
the opposite direction to that of the gear 29. 

The torque limiter 31 is adapted for causing the 

shaft 32 to slip with respect to the gear 30 when the 

difference between torque produced by the driving 

force transmitted to the gear 3 0 from the first drive 
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means via the gear 24, the gear 29, the gear 27 and 
the gear 28 and torque produced in the shaft 32 when 
receiving or dispensing bills is greater than or equal 
to a predetermined value so that the rotational force 
of the gear 3 0 is prevented to be transmitted to the 
shaft 32. On the contrary, when the difference 
therebetween is lower than the predetermined value ^ 
the torque 14 limiter 31 permits the rotational force 
of the gear 30 to be transmitted to the shaft 32- 

Figure 5 is a schematic drawing showing a cross 
sectional view taken on line B-B in Figure 2. 

Referring to Figures 2 and 5, a pair of support 
members 35 are rotatably supported by the shaft 3 2 
mounted on the frames 22a, 22b. Vane wheels 37 made of 
an elastic material such as rubber are rotatably 
supported by a shaft 3 6 fixed to the upper portion of 
the support members 35 and a gear 38 is integrally 
fixed to each of the vane wheels 37. 

Figure 6 is a schematic drawing showing a cross 
sectional view taken on line C-C in Figure 2. 

Referring to Figures 2 and 6, gears 39 each of 
which meshes with one of gears 38 are rotatably 
supported by the shaft 32 between the support members 
35. A support member 40 is rotatably supported by the 
shaft 32 between the pair of gears 39 at two points. A 
shaft 41 is rotatably supported by the upper portion 
of the support member 40. 

Figure 7 is a schematic drawing showing a cross 
sectional view taken on line D-D in Figure 2. 

A pair of separation rollers 45 are fixed to 
the shaft 41. The circumference of each separation 
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roller 45 is made of a high friction material and 
abuts against one of the accommodating and feeding-out 
rollers 19b, 19c, whereby bills can be held between 
the circumferences of the separation rollers 45 and 
those of the accommodating and feedingout rollers 19b, 
19c. Further, a gear 46 is fixed to the central 
portion of the shaft 41 between a pair of the 
separation rollers 45 and a gear 48 is provided on the 
centralportion of the shaft 32, which meshes with the 
gear 4 6 via a one-way clutch 47. The one-way clutch 47 
is adapted for transmitting the driving force of the 
shaft 32 to the gear 4 8 only when the shaft 32 is 
rotated clockwise in Figure 7 with respect to the gear 
48 but not transmitting the driving force of the shaft 
32 to the gear 48 when the shaft 32 is rotated 
counterclockwise in Figure 7 with respect to the gear 
48. In other words, the one-way clutch 47 is adapted 
for transmitting the driving force of the gear 48 to 
the shaft 32 only when the gear 48 is rotated 
counterclockwise in Figure 7 with respect to the shaft 
3 2 but not transmitting the driving force of the gear 
48 to the shaft 3 2 when the gear 48 is rotated 
clockwise in Figure 7 with respect to the shaft 32. 

Referring to Figures 2 and 3, at opposite ends of 
the shaft 41 to which the separation rollers 45 are 
fixed, there are provided gears 51 each of which 
meshes with one of the gears 39 via a one-way clutch 

50. Each of the one-way clutch 50 is adapted for 
transmitting the rotational force of the shaft 41 to 
one of the gears 51 only when the shaft 41 is rotated 
counterclockwise in Figure 6 with respect to the gears 

51, thereby rotating the vane wheels 37 
counterclockwise via the gears 39 and the gears 38. 

Therefore, referring to Figures 2, 5, 6 and 7, 
when receiving bills, the accommodating and 
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feeding-out rollers 19a, l9b, 19c, 19d are rotated 
clockwise in Figure 1 by the first drive means via the 
gear 24 so that the driving force 16 of the first 
drive means is transmitted from the gear 24 to the 
gear 30 via the gear 29, the gear 27 and the gear 28, 
whereby the gear 30 is rotated counterclockwise and 
the counterclockwise driving force of the gear 30 is 
transmitted to the shaft 32 via the torque limiter 31. 

Simultaneously, the separation rollers 45 
abutting against the accommodating and feeding-out 
rollers 19b, 19c are rotated counterclockwise so that 
the gear 48 is rotated clockwise via the gear 46. As a 
result, the gear 48 is rotated clockwise in Figure 7 
and the one-way clutch 47 disconnect the shaft 32 and 
the gear 48. Therefore, the shaft 32 is rotated 
counterclockwise by the driving force transmitted from 
the gear 30. 

On the other hand, the counterclockwise 
rotational force of the separation rollers 45 is 
transmitted to the one-way clutches 50 via the shaft 
41. Since each one-way clutch 50 is adapted for 
transmitting the rotational force of the shaft 41 to 
one of the gears 51 only when the shaft 41 is rotated 
counterclockwise in Figure 6 with respect to the gear 
51, the vane wheels 37 are rotated counterclockwise 
via the gears 39 and the gears 38. 

On the contrary, when dispensing bills, the 
accommodating and feeding-out rollers 19a, 19b, 19c, 
19d are rotated counterclockwise in Figure 1 by the 
first drive means via the gear 24 so that the driving 
force of the first drive means is transmitted from the 
gear 24 to the gear 30 via the gear 29, the gear 27 
and the gear 28, whereby the gear 30 is rotated 
clockwise. As a result, the shaft 32 can be rotated 
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clockwise by the driving force transmitted from the 
gear 30 via the torque limiter 31. 

However, simultaneously, the separation rollers 
4S abutting against the accommodating and feeding-out 
rollers 19b, 19c are rotated clockwise so that the 
gear 48 is rotated counterclockwise via the gear 46. 
As a result, the driving force of the gear 48 is 
transmitted to the shaft 3 2 via the one-way clutch 47, 
whereby the shaft 32 is rotated counterclockwise. 
Therefore, since the difference in torque between the 
gear 30 and the shaft 32 becomes greater, the torque 
limiter 31 causes the shaft. 32 to slip with respect to 
the gear 3 0 and the shaft 32 is rotated 
counterclockwise by the driving force transmitted from 
the gear 48. 

On the contrary, when dispensing bills, if two or 
more bills are simultaneously taken out from the bill 
accommodating box 2 to between the accommodating and 
feeding-out rollers 19b, 19c and the separation 
rollers 45, since a frictional force produced between 
adjacent bills is low, slippage instantaneously occurs 
between the accommodating and feeding-out rollers 19b, 
19c and the separation rollers 45. As a result, 
although the accommodating and feeding-out rollers 
19a, 19b, 19c, 19d are rotated counterclockwise in 
Figure 1, the driving force transmitted to the 
accommodating and feeding-out rollers 19a, 19b, 19c, 
19d from the first drive means via the gear 24 is not 
transmitted to the separation rollers 45 and, 
therefore, neither the gear 46 nor the gear 48 are 
rotated. Accordingly, since the shaft 32 is not 
rotated by the driving force transmitted via the 
separation rollers 45, the difference in torque 
between the gear 3 0 and the shaft 32 becomes small and 
the driving force of the gear 30 is transmitted to the 
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shaft 32 via the torque limiter 31, whereby the shaft 
32 is rotated clockwise. As a result, the rotational 
force of the shaft 32 is transmitted to the gear 48 by 
the one-way clutch 47 so that the separation rollers 
45 are rotated counterclockwise via the gear 46. As a 
consequence, a separation force acts on two or more 
bills taken out to between the accommodating and 
feeding-out rollers 19b, 19c and the separation 
rollers 45 from the accommodating and feeding-out 
rollers 19b, 19c and the separation rollers 45, 
whereby the bills are taken out one by one. 

As shown in Figures 2, 6 and 7, the lower portion 
of the support member 40 rotatably supported by the 
shaft 32 is formed with a projection plate 55. A 
biasing device 56 is provided on the left side of the 
projection plate 55 in Figures 6 and 7 for biasing the 
support member 40 and abuts against the projection 
plate 55. The biasing device 56 is fixed to a support 
member 57 secured to the body of the bill 
accommodating box 2 and includes a cylindrical member 
58 the outer circumference of which is formed with a 
thread and which is screwed into the support member 
57, a compression spring 59 inserted into the 
cylindrical member 58 and a press member 60 which is 
Inserted into the cylindrical member 58 and is adapted 
for pressing the projection plate 55 by a spring force 
of the compression spring 59 toward the right in 
Figures 6 and 7. 

When the projection plate 55 is pressed by the 
thus constituted biasing device 56 toward the right in 
Figures 6 and 7, the support member 40 is biased 
counterclockwise about the shaft 32 so that the 
separation rollers 45 supported by the shaft 41 
disposed at the upper portion of the support member 40 
are pressed onto the circumferential surfaces of the 
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accommodating and feeding-out rollers 19b, 19c by a 
predetermined pressure. Since this biasing device is 
supported by screwing the cylindrical member 58 into 
the support member 57, it is possible to set a spring 
force pressing the support member 40, therefore, a 
pressure for pressing the separation rollers 45 onto 
the circumferential surfaces of the accommodating and 
feeding-out rollers 19b, 19c in a desired manner by 
rotating and moving the cylindrical member 58 in the 
lateral direction in Figure 7. 

In addition to the gear 29, a gear 61 is fixed to 
the shaft 23 driven by the first drive means (not 
shown) via the gear 24. The gear 61 is disposed 
outside of the frame 22a and meshes with a gear 62. A 
shaft 63 is rotatably supported by the frames 22a, 
22b, and the gear 62 and a pair of the feed rollers 20 
are fixed to the shaft 63. A pair of the feed rollers 
20 are provided so as to abut against the 
accommodating and feeding-out rollers 19a, 19d. 

Accordingly, when the shaft 23 is rotated by the 
first drive means via the gear 24, the rotational 
force of the shaft 23 is transmitted to the shaft 63 
via the gear 61 and the gear 62 and a pair of the feed 
rollers 20 are rotated in the opposite direction to 
that of the accommodating and 20 feeding-out rollers 
19a, 19b, 19c 19d, whereby it is possible to 
accommodate the bill held between the feed rollers 20 
and the accommodating and feeding-out rollers 19a, 19d 
into the bill accommodating box 2 or take out the bill 
to the bill receiving and dispensing opening 16. 

As shown in Figure 3, a shaft 65 is rotatably 
mounted on the frames 22a, 22b in parallel with the 
shaft 63 and a pulley 66 is secured to the right end 
portion of the shaft 65 in Figure 3 via a one-way 



- 18 - 



clutch (not shown) . A belt 68 is engaged with the 
pulley 66 and a pulley 67 fixed to the right end 
portion of the shaft 63 in Figure 3 for transmitting 
the rotational force of the shaft 63 to the shaft 65. 
The one-way clutch provided between the shaft 65 and 
the pulley 66 can transmit the rotational force from 
the shaft 63 to the shaft 65 only when the shaft 63 is 
rotated counterclockwise in Figures 1 and 4. 

A pair of the accommodating rollers 18a, 18b are 
fixed to the shaft 65 for accommodating the bills ^ 
received in the bill receiving opening 14 into the 
bill accommodating box 2. As shown in Figure 3, a pair 
of the accommodating rollers 18a, 18b are disposed 
between the frames 22a, 22b and when the shaft 63 is 
rotated counterclockwise in Figures 1 and 4 by the 
first drive means (not shown) via the gear 24, the 
rotational force is transmitted to the shaft 65 via 
the pulley 67, the belt 68, the pulley 66 and the 
one-way clutch, whereby the accommodating rollers 18a, 
18b are rotated counterclockwise. 

As shown in Figures 1 and 3, there are provided a 
pair of feed rollers 70 each of which abuts against 
one of the accommodating rollers 18a, 18b on the upper 
side of the accommodating rollers 18a, 18b and a pair 
of feed rollers 71 each of which abuts against one of 
the accommodating rollers 18a, 18b on the lower side 
of the accommodating rollers 18a, 18b. 

Each of the feed rollers 70 is fixed to a shaft 
74 rotatably engaged within a concave portion 73 
formed in a support member 72 and is rotated together 
with the accommodating rollers I8a, I8b. 

Each of the feed rollers 71 is fixed to a shaft 
77 rotatably engaged within a concave portion 76 
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formed in a support member 75 and is rotated together 
with the accommodating rollers 18a, 18b. 

The support members 12, 75 are fixed to a frame 
(not shown) respectively. 

Vane wheels 78 are fixed to the opposite end 
portions of the shaft 77 and are adapted for leading 
bills received in the bill receiving opening 14 and 
transported within the bill accommodating passage 15 
into the bill accommodating box 2. 

The shaft 74 and the shaft 77 are biased by a 
biasing member (not shown) such as a spring toward the 
shaft 65, whereby the feed rollers 70 and the feed 
rollers 71 abut against the accommodating rollers 18a, 
18b by a predetermined pressure. 

A link mechanism 80 is provided on the right 
side of the frame 22b in Figure 2. 

As shown in Figures 2 and 3, a shaft 81 is 
rotatably supported by the frames 22a, 22b and one end 
portion of a rotation member 82 is fixed to the right 
end portion of the shaft 81. 

Figures 8 and 9 are schematic right side view 
of Figure 2 showing the operation of the link 
mechanism 80. Figure 8 shows the operation of the link 
mechanism 80 when accommodating bills in the bill 
accommodating box 2 and Figure 9 shows the operation 
of the link mechanism 80 when taking out bills from 
the bill accommodating box 2. 

One end portion of an arm member 84 is 
rotatably supported by a shaft 83 provided at the 
other end portion of the rotation member 82. The other 
end portion of the arm member 84 is rotatably 
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supported by a shaft 87 provided at one end portion of 
a swing member 86 swingably supported by a shaft 85 
which is fixed to the frame 22b. The other end portion 
of the swing member 86 is rotatably supported by a 
shaft 89 provided at one end portion of an arm member 
88. The other end portion of the arm member 88 is 
rotatably supported by a shaft 92 provided at one end 
portion of a swing member 90 and one end portion of an 
arm member 91. The other end portion of the swing 
member 90 is swingably supported by a shaft 93 fixed 
to the frame 22b and the other end portion of the arm 
member 91 is rotatably supported by a shaft 95 
provided at one end portion of a swing member 94 • As 
shown in Figure 2, the other end portion of the swing 
member 94 is fixed to the right end portion of a shaft 
96 rotatably supported by the lower part of the frames 
22a, 22b. 

A solenoid 100 is fixed to the frame 22b. One end 
portion of a support member 102 is fixed to the tip 
end portion of an output shaft 101 of the solenoid 100 
and the other end portion of the support member 102 is 
connected to one end portion of an arm member 104 via 
a shaft 103. The other end portion of the arm member 
104 is rotatably connected via a shaft 105 to the 
swing member 86 in the vicinity of the shaft 85 by 
which the swing member 86 is swingably supported. 

As shown in Figure 3, five swing members 110 are 
fixed to the shaft 81 rotatably supported by the 
frames 22a, 22b. 

Figures 10 and 11 are schematic drawings showing 
a cross sectional view taken on line E-E. Figure 10 is 
a drawing showing the state that bills are being 
accommodated in the bill accommodating box 2 and 
Figure 11 is a drawing showing the state that bills 
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are being taken out from the bill accommodating box 2. 

Referring to Figures 10 and 11, one end portion 
of each arm member 112 is rotatably supported via a 
shaft 111 by the tip end portion of one of the swing 
members 110 and the other end portion of each arm 
member 112 is connected via a shaft 113 to one of bill 
receiving and dispensing opening adjusting members 120. 

One end portion of each bill receiving and 
dispensing opening adjusting member 120 is rotatably 
supported via a shaft 122 by a support plate 121 
provided in the guide member 12 and the other end 
portion thereof is connected to 24 the arm member 112 
via the shaft 113. 

The thus constituted bill receiving and 
dispensing opening adjusting member 120 can enlarge or 
narrow the bill receiving and dispensing opening 16 by 
moving the output shaft 101 of the solenoid 100 
vertically and rotating the shaft 81. 

As shown in Figures 2, 10 and 11, a part of the 
shaft 96 rotatably supported by the frames 22a, 22b is 
formed with a cut. portion 125 to which the lower end 
portion of a swing member 126 is fixed. The upper end 
portions of the swing member 126 are formed with 
engaging portions 127 and a pin 128 fixed to the lower 
end portion of each support member 35 engages in one 
of the engaging portion 127. 

The support members 35 are rotatably supported by 
the shaft 32 and the vane wheel 37 is rotatably 
supported by the upper end portion of each support 
member 35. When the solenoid 100 is driven, the 
driving force is transmitted from the solenoid 100 to 
the support members 35 via the shaft 96, the swing 
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member 126, the engaging portions 127 and the pins 
128, thereby rotating the support members 35 about the 
shaft 32 so as to move the vane wheels 37 with respect 
to the bill accommodating box 2. 

As shown in Figure 3, one end portion of a 
support member 131 is rotatably mounted on the shaft 
23 and a shzft 132 to which a pair of feed-out rollers 
130 are fixed is rotatably supported by the other end 
portion of the support member 131. As shown in Figure 
1, a part of each feed-out roller 130 is disposed so 
as to project into the bill accommodating box 2. In 
the vicinity of the frame 22a, a pulley 133 is fixed 
to the shaft 23 and a pulley 134 is fixed to the shaft 
132. A belt 135 is engaged with the pulley 133 and the 
pulley 134. 

Accordingly, when the shaft 2 3 is rotated by the 
first drive means (not shown) via the gear 24, the 
rotational force of the shaft 23 is transmitted to the 
shaft 132 via the pulley 133, the belt 135 and the 
pulley 134, thereby rotating the shaft 132 so that the 
feed-out rollers 130 are rotated in the same direction 
as that of the accommodating and feeding-out rollers 
19a, 19b, 19c, 19d fixed to the shaft 23. 

The support member 131 rotatably supporting the 
shaft 132 is integrally formed with a detection member 
137 which can be detected by a sensor 13 6 provided in 
a frame (not shown) . The detection member 137 and the 
sensor 136 are used for controlling the elevation of 
the elevator plate 21 when taking out bills from the 
bill accommodating box 2. 

As shown in Figure 1, a guide member 140 is 
provided above the bill accommodating box 2 and a 
support member 141 is fixed to the guide member 140. 
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One end portion of each of four swing members 143 is 
mounted on the support member 141 so as to be 
swingable about a shaft 142. Each swing member 143 has 
such a shape that the opposite end portions are curved 
upwardly and the lower surface of substantially the 
central portion thereof abuts against the upper 
surface of the uppermost bill among bills accommodated 
in the bill accommodating box 2 by its dead weight so 
that it can be swung about the shaft 142 in accordance 
with the vertical movement of the elevator plate 21. 
Four swing members 14 3 has a single detection member 

144 which can be detected by a sensor 145 provided in 
the guide member 140. The detection member 144 and the 
sensor 145 are used for controlling the lowering 
movement of the elevator plate 21 when accommodating 
bills in the bill accommodating box 2. 

Figure 12 is a block diagram showing a detection 
system, a control system and a drive system of the 
thus constituted bill receiving and feeding-out 
apparatus for a bill receiving and dispensing machine 
and a discriminating means provided in the 
transporting passage 200 upstream of the bill 
receiving and feeding-out apparatus for discriminating 
whether or not received bills are acceptable, the 
denominations of received bills and whether the front 
side of the received bill faces upwardly or the back 
side thereof faces upwardly. 

In Figure 12, the detection system of the bill 
receiving and feeding-out apparatus comprises a sensor 
136 for detecting the detection member 137, the sensor 

145 for detecting the detection member 144, a bill 
deposit button 151 operated by an operator when 
depositing bills and a bill dispensation button 152 
operated by the operator when dispensing bills. The 
drive system of the bill receiving and feeding-out 
apparatus comprises a first drive means 170 for 
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driving the gear 24, a second drive means 172 for 
driving a bill transporting means 171 provided in the 
transporting passage 200 for transporting bills, a 
third drive means 173 for moving the elevator plate 21 
vertically, the first gate member 5, the second gate 
member 9 and the solenoid 100. Further, the control 
system of the bill receiving and feeding-out apparatus 
comprises a control unit 160 and the control unit 160 
receives discriminating signals from the 
discriminating means 150 provided in the transporting 
passage 200 upstream of the bill receiving and 
feeding-out apparatus for discriminating whether or 
not received bills are acceptable, the denominations 
of received bills and whether the front side of the 
received bill faces upwardly or the back side thereof 
faces upwardly, a detection signal from the sensor 
136, a detection signal from the sensor 145, a bill 
depositing signal from the bill deposition button 151 
and a bill dispensing signal from the bill dispensing 
button 152 and, based upon these input signals, 
outputs drive signals to the first drive means 170, 
the second drive means 172, the third drive means 173, 
the first gate member 5, the second gate member 9 and 
the solenoid 100. 

The thus constituted bill receiving and 
feeding-out apparatus for a bill receiving and 
dispensing machine operates as follows. 

In the case where bills are deposited into the 
bill receiving and dispensing machine, when the 
operator operates the bill depositing button 151, a 
preparatory bill receiving operation is started. 

More specifically, the control unit 160 outputs a 
drive signal for lowering the elevator plate 21 to the 
third 28 drive means 173, thereby lowering the 
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elevator plate 21. As the elevator plate 21 is 
lowered; the swing members 143 which abut against the 
upper surface of the uppermost bill among bills 
stacked on the elevator plate 21 are also lowered. As 
a result, when the detection member 144 provided in 
the swing members 143 is detected by the sensor 145 
disposed at a predetermined position, the detection 
signal is output from the sensor 145 to the control 
unit 160 and the control unit 160 stops outputting the 
drive signal to the third drive means 173, thereby 
stopping the lowering movement of the elevator plate 
21. Figure 13 is a schematic drawing showing a front 
view of the swing member 143 and the sensor 145 during 
the preparatory bill receiving operation. 

Then, the control unit 160 outputs a first 
drive signal to the solenoid 100 and drives the 
solenoid 100 so that the output shaft 101 is drawn. As 
a result, the swing member 86 is swung about the shaft 
85 clockwise in Figure 8 via the support member 102, 
the arm member 104 and the shaft 105, whereby the 
swing member 86 draws the arm member 84 downwardly via 
the shaft 87 so that the rotation member 82 is rotated 
counterclockwise via the shaft 83. As a consequence, 
the shaft 81 is rotated clockwise in Figure 10, 
thereby swinging the swing members 110 clockwise and 
swinging the bill receiving and dispensing opening 
adjusting members 120 counterclockwise about the shaft 
122 via the shaft 111, the arm members 112 and the 
shaft 113. In this manner, when each of the bill 
receiving and dispensing opening adjusting members 120 
is swung so that the side face thereof on the side of 
the guide member 13 is flush with the guide member 12, 
the control unit 160 stops outputting the first drive 
signal to the solenoid 100. Thus, the space of the 
bill receiving and dispensing opening 16 facing the 
bill receiving passage 6 and the bill dispensing 
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passage 8 is enlarged. 

VThen the control unit 160 outputs the first 
drive signal to the solenoid 100 and the output shaft 
101 is drawn so that the swing member 86 is swung 
clockwise in Figure 8^ the shaft 89 is moved to the 
left and upwardly and the swing member 90 and the arm 
member 91 are swung counterclockwise in Figure 8 via 
the arm member 88 and shaft 92, whereby the swing 
member 94 is swung counterclockwise in Figure 8 via 
the shaft 95. 

As a result, the shaft 96 is rotated clockwise 
in Figure 10 and the swing member 126 fixed to the cut 
portion 125 formed in the shaft 96 is swung clockwise. 
Therefore, the support members 35 are swung 
counterclockwise in Figure 10 about the shaft 3 2 via 
the engaging portions 127 and the pins 12 8, whereby a 
part of each vane wheel 37 mounted on the upper end 
portion of one of the support members 35 is moved into 
the bill accommodaiing box 2. 

When a part of each vane wheel 37 is moved into 
the bill accommodating box 2, a force is applied from 
the bills stacked on the elevator plate 21 to each of 
the vane wheels 37 so as to retract the vane wheel 37 
from the bill accommodating box 2 and a clockwise 
force acts on the shaft 96 in Figure 8. However, as 
shown in Figure 8, since the shaft 93 30 is located on 
the straight line drawn between the shaft 92 and the 
shaft 95, even if the clockwise force acts on the 
shaft 96 in Figure 8, the shaft 96 is not rotated 
clockwise and, therefore, a part of each vane wheel 37 
is held at a predetermined position in the bill 
accommodating box 2. 

The positions of the respective shafts and 
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lengths of the respective swing members and arm 
members are set in such a manner that when outputting 
the first drive signal to the solenoid 100 is stopped, 
each of the bill receiving and dispensing opening 
adjusting members 120 is swung until the side face 
thereof on the side of the guide member 13 becomes 
flush with the guide member 12 and that a part of each 
of the vane wheels 37 is moved at a predetermined 
position in the bill accommodating box 2. 

In this manner, when the preparatory bill 
depositing operation has been completed, a bill 
receiving operation is started and the second drive 
means 172 for driving the bill transporting means 171 
which transports bills is driven by the control unit 
160, whereby the bills are transported in the 
transporting passage 200 into the bill receiving and 
dispensing machine. 

After the received bills were transported in the 
transporting passage 200 and were discriminated by the 
discriminating means 150 as to whether or not they are 
counterfeit and whether or not they are foreign bills, 
namely, whether or not they are acceptable, the 
denominations of .the bills and whether the front side 
of the bill faces upwardly or the back side thereof 
faces upwardly, the bills are fed in the transporting 
passage 200 toward the bill receiving and feeding-out 
apparatus 1 as indicated by an arrow in Figure 1. 

When the control unit 160 judges, in accordance 
with discrimination signals from the discriminating 
means 150, that the bill of denomination to be taken 
in the bill receiving and feeding-out apparatus 1 has 
been fed to the transporting passage 200 immediately 
upstream of the first gate member 5 thereof, it 
actuates the first gate member 5 so as to be located 
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at a taking-in position indicated by a chain line in 
Figure 1, thereby taking the bill in the bill 
receiving and feeding-out apparatus 1. On the other 
hand, when the control unit 160 judges that the bill 
having been fed to the transporting passage 200 
immediately upstream of the first gate member 5 is not 
the bill to be taken in the bill receiving and 
feeding-out apparatus 1, it holds the first gate 
member 5 at its retracted position without actuating 
it, whereby the bill is further transported downstream 
in the transporting passage 200. 

Further, the control unit 160 judges, in 
accordance with discrimination signals from the . 
discriminating means 150, whether or not it is 
necessary to reverse the bill having been taken in the 
bill receiving and feeding-out apparatus 1 in order to 
accommodate the bill in the bill accommodating box 2 
in such a manner that the front side of the bill faces 
upwardly. 

As a result, when the control unit 160 judges 
that it is unnecessary to reverse the bill, it locates 
the second gate member 9 at a position indicated by a 
chain line in Figure 1, thereby feeding the bill into 
the bill receiving passage 6 and further into the bill 
receiving and dispensing opening 16 of the bill 
receiving and feeding-out mechanism 4. Since the space 
of the bill receiving and dispensing opening 16 facing 
the bill receiving passage 6 and the bill dispensing 
passage 8 has been enlarged, the bill can be reliably 
received by the bill receiving and dispensing opening 
16. 

On the contrary, the control unit 160 judges that 
it is necessary to reverse the bill, it locates the 
second gate member 9 at a position indicated by a 
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dotted line in Figure 1, thereby feeding the bill into 
the bill reversing and receiving passage 7 and further 
into the bill receiving opening 14 of the bill 
receiving and feeding-out mechanism 4. 

Further, the gear 24 is rotated clockwise in 
Figure 4 by the first drive means 170, whereby the 
driving force of the first driving means 170 is 
transmitted from the gear 24 to the gear 3 0 via the 
gear 29, the gear 27 and the gear 28 and the gear 30 
is rotated counterclockwise in Figure 4. The shaft 23 
and the accommodating and feeding-out rollers 19a, 
19b, 19c, I9d fixed to the shaft 23 are also rotated 
clockwise. 

When the accommodating and feeding-out rollers 
19a, 19b, 19c, 19d are rotated clockwise, the 
separation rollers 45 abutting against the 
accommodating and feeding-out rollers 19b, 19c are 
rotated counterclockwise and the gear 48 is rotated 
clockwise via the gear 46. As a result, the gear 48 is 
rotated clockwise in Figure 7 with respect to the 
shaft 3 2 and the one-way clutch 47 does not transmit 
the driving force of the gear 48 to the shaft 32. 

On the other hand, the counterclockwise 
rotational force of the separation rollers 45 is 
transmitted to the one-way clutches 50 via the shaft 
41 and since the one-way clutches 50 transmit the 
rotational force of the shaft 41 to the gears 51 only 
when the shaft 41 is rotated counterclockwise in 
Figure 6 with respect to the gear 51, the vane wheels 
37 are rotated counterclockwise via gears 39 and the 
gears 38, whereby bills are led by the vane wheels 37 
into the bill accommodating box 2. 

Since the separation rollers 45 are disposed so 
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as to abut against the accommodating and feeding-out 
rollers 19b, 19c, they are rotated counterclockwise by 
a frictional force produced between themselves and the 
accommodating and feeding-out rollers 19b, 19c 
rotating clockwise in Figure 7 and the shaft 41 
integrally formed with the separation rollers 45 are 
also rotated counterclockwise. As a result, as shown 
in Figure 6, the rotational force of the shaft 41 is 
transmitted to the gears 51 via the one-way clutches 
50 and the gears 39 each of which meshes with one or 
the gears 51 is rotated clockwise in Figure 6. 
Therefore, as shown in Figure 5, the gears 38 rotating 
together with the vane wheels 37 are rotated 
counterclockwise by the gears 39 and the vane wheels 
37 are rotated counterclockwise in Figures 1 and 13, 
thereby leading the bill fed from the bill receiving 
and dispensing opening 16 to the bill accommodating 
and feeding-out passage 17 into the bill accommodating 
box 2. 

Since the swing members 143 are swingable about 
the shaft 142 and as shown in Figure 10, the bill 
accommodating and feeding-out passage 17 opens to a 
portion below the shaft 142, the bill fed from the 
bill receiving and dispensing opening 16 to the bill 
accommodating and feeding-out passage 17 is led to 
below the swing members 143 by the vane wheels 37 so 
that the bill is stacked on the elevator plate 21 in 
the bill accommodating box 2. 

As shown in Figures 3 and 4, when the gear 61 
is rotated clockwise in Figure 4 together with the 
gear 24, the gear 61 rotates the gear 62 and the shaft 
63 counterclockwise in Figure 4 and rotates a pair of 
the feed rollers 20 fixed to the shaft 63 
counterclockwise in Figure 1, while the feed rollers 
20 are abutting against the accommodating and 
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feeding-out rollers 19a, I9d. 

On the other hand, when the shaft 63 is rotated 
counterclockwise in Figure 4, as shown in Figure 3, 
the accommodating rollers 18a, 18b are rotated 
counterclockwise in Figure 1 via the pulley 67 fixed 
to the shaft 63, the belt 68, the pulley 66, the 
one-way clutch (not shown) and the shaft 65. As a 
result, the feed rollers 70 abutting against the 
accommodating rollers 18a, 18b and the feed rollers 71 
integrally formed with the vane wheels 78 are rotated 
clockwise by a frictional force produced beLween 
themselves and the accommodating rollers 18a, 18b. 

Therefore, the bill fed from the bill reversing 
and receiving passage 7 to the bill accommodating 
passage 15 via the bill receiving opening 14 is 
transported toward the bill accommodating box 2 and is 
led by the vane wheels 78 rotating together with the 
feed rollers 71 into the bill accommodating box 2, 
Since each of the swing members 143 abutting against 
the upper surface of the uppermost bill among bills 
stacked on the elevator plate 21 in the bill 
accommodating box 2 by its dead weight is swingably 
mounted on the shaft 142 and has such a shape that the 
opposite ends thereof are curved upwardly, the bill is 
fed to below the swing members 143 and stacked on the 
elevator plate 21 in the bill accommodating box 2. 

Thus, when the bills have been successively fed 
from the bill accommodating and feeding-out passage 17 
and the bill accommodating passage 15 to the bill 
accommodating box 2 and stacked on the elevator plate 
21, as shown in Figure 13, the swing members 143 are 
gradually lifted by the stacked bills and it becomes 
impossible for the sensor 145 to detect the detection 
member 144. When the sensor 145 cannot detect the 
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detection member 144, the control unit 160 outputs a 
drive signal to the third drive means 173 and lowers 
the elevator plate 21 until the sensor 145 detects the 
detection member 144. 

In this way, since the elevator plate 21 is 
lowered in accordance with the number of bills 
accommodated in the bill accommodating box 2 in such a 
manner that the upper surface of the uppermost bill 
among the bills stacked on the elevator plate 21 is 
held at substantially the same position in 36 the 
vertical direction, it is possible to feed bills from 
the bill accommodating and feeding-out passage 17 and 
the bill accommodating passage 15 to the bill 
accommodating box 2 under substantially the same 
condition. 

Thus, when the bill receiving operation to the 
bill accommodating box 2 has been completed, the 
control unit 160 outputs drive stop signals to the 
second drive means 172 for driving the bill 
transporting means for transporting bills and the 
first drive means 170 for driving the gear 24. 

As described above, the discriminating means 150 
provided in the transporting passage 200 discriminates 
whether or not the bills are acceptable, the 
denominations of the bills and whether the front side 
or the back side of the bill faces upwardly and the 
bills are taken in by the corresponding bill receiving 
and feeding-out apparatus 1 based upon the results of 
the discrimination. Further, when the bill is to be 
accommodated in the bill accommodating box 2 in such a 
manner that the front side thereof faces upwardly, the 
bill the back side of which faces upwardly is fed into 
the bill reversing and receiving passage 7 so as to be 
reversed and fed into the bill accommodating box 2 via 
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the bill receiving opening 14 and the bill 
accommodating passage 15. On the other hand, the bill 
the front side of which faces upwardly is fed into the 
bill receiving passage 6 and is fed into the bill 
accommodating box 2 via the bill receiving and 
dispensing opening 16 and the bill accommodating and 
feeding-out passage 17 without being reversed. 
Therefore, the bills deposited into the bill receiving 
and dispensing machine can be accommodated in 
accordance with their denominations in the 
corresponding bill accommodating box 2 in such a 
manner that the front sides thereof face upwardly. 

On the contrary, when an operator operates a bill 
dispensing button 152 and the bills are to be 
dispensed, a preparatory dispensing operation is 
started. 

More specifically, the control unit 160 outputs a 
drive signal to the third drive means 173 for moving 
the elevator plate 21 vertically, thereby elevating 
the elevator plate 21. As a result, the swing members 
14 3 abutting the upper surface of the uppermost bill 
among bills stacked on the elevator plate 21 by their 
dead weight are lifted so that the uppermost bill 
comes into abutment against the feed-out rollers 130 
and presses them upwardly. Since the support member 
131 supporting the feed-out rollers 130 is rotatably 
supported by the shaft 23, it is lifted together with 
the feed-out rollers 130. 

Thus, when the support member 131 and the 
feed-out rollers 130 are lifted until the detection 
member 137 provided in the support member 131 is 
detected by the sensor 136, the control unit 160 
outputs a drive stop signal to the third drive means 
173, thereby stopping the elevation of the elevator 
plate 21. 
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Then, the control unit 160 outputs a second drive 
signal to the solenoid 100 and projects the output shaft 
101 of the solenoid 100 upwardly. As a result, the swing 
member 86 is swung counterclockwise in Figure 9 about the 
shaft 85 38 via the support member 102, the arm member 
104 and the shaft 105 so as to lift the arm member 84 via 
the shaft 87, whereby the rotation member 82 rotates 
clockwise. Therefore, the shaft 81 is rotated 
counterclockwise in Figure 11 so as to rotate the swing 
members 110 counterclockwise, thereby swinging the bill 
receiving and dispensing opening adjusting members 120 
clockwise about the shaft 122 via the shaft 111, the arm 
members 112 and the shaft 113. In this way, when the bill 
receiving and dispensing opening adjusting members 120 
are swung so that the side faces of the bill receiving 
and dispensing opening adjusting members 12 0 on the side 
of the guide member 13 are positioned in parallel with 
the guide member 13, the control unit 160 stops 
outputting the second drive signal to the solenoid lOQ. 
Thus, the space of the bill receiving and dispensing 
opening 16 is narrowed so as to face only the bill 
dispensing passage 8. 

When the control unit 160 outputs the second drive 
signal to the solenoid 100 and the output shaft 101 is 
projected upwardly so that the swing member 86 is swung 
about the shaft 85 counterclockwise in Figure 9, the 
shaft 89 is moved downwardly and to the right and the 
swing member 90 and the arm member 91 are swung clockwise 
via the arm member 88 and the shaft 92, whereby the swing 
member 94 is swung clockwise in Figure 9 via the shaft 95. 

As a result, the shaft 96 is rotated 
counterclockwise in Figure 11 and the swing member 126 
fixed to the cut portion 125 formed in the shaft 96 is 
swung counterclockwise. As a consequence, the support 
members 35 are swung 39 about the shaft 32 clockwise in 



- 35 - 



Figure 11 and each of the vane wheels 37 mounted on the 
upper portion of one of the support member 35 is 
retracted from the bill accommodating box 2. 

Although the bill receiving and dispensing opening 
adjusting members 120 are subjected to a force toward the 
guide member 12 in Figure 11 by the bills taken out into 
the bill accommodating and feeding-out passage 17 and the 
shaft 81 is subjected to a counterclockwise force in 
Figure 9, as shown in Figure 9, since the shaft 87 is 
positioned on the left side of the straight line drawn 
between the shaft 83 and the shaft 85, the shaft 87 is 
prevented from rotating clockwise and the bill receiving 
and dispensing opening adjusting members 120 are held at 
their predetermined positions. 

Further, the control unit 160 locates the first 
gate member 5 and the second gate member 9 at positions 
indicated by chain lines in Figure 1. 

Thus, after the preparatory dispensing operation 
was completed, the control unit 160 drives the first 
drive means 170 so that the gear 24 is rotated 
counterclockwise in Figure 4. As a result, the shaft 23 
and the accommodating and feeding-out rollers 19a, 19b, 
19c, 19d are rotated counterclockwise. 

When the shaft 23 is rotated counterclockwise, the 
gear 29 fixed to the shaft 23 rotates the gear 30 
clockwise in Figure 4 via the gears 27, 28 and the 
driving force of the gear 30 can be transmitted to the 
shaft 32 via the 40 torque limiter 31. 

However, when the accommodating and feeding-out 
rollers 19a, 19b, 19c, 19d are rotated counterclockwise, 
if the accommodating and feeding-out rollers 19b, 19c and 
the separation rollers 45 directly abut against each 
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Other or if one bill is held between the accononodating 
and feeding-out rollers 19b, 19c and the separation 
rollers 45, the driving force of the accommodating and 
feeding-out rollers 19b, 19c is transmitted to the 
separation rollers 45 and the separation rollers 45 are 
rotated clockwise. As a consequence, the gear 4 6 is 
rotated clockwise and the gear 48 is rotated 
counterclockwise so that the shaft 32 is rotated 
counterclockwise via the one-way clutch 47. 

Accordingly, since the shaft 32 is rotated 
clockwise, while the gear 30 is rotated counterclockwise, 
the difference in torque between the gear 30 and the 
shaft 32 is great and the torque limiter 31 causes the 
shaft 32 to slip with respect to the gear 3 0 so that the 
shaft 32 is rotated counterclockwise by the driving force 
transmitted from the accommodating and feeding-out 
rollers 19b, 19c via the separation rollers 45, the gear 
4 6 and the gear 48. 

On the contrary, if the two or more bills are 
simultaneously taken out to between the accommodating and 
feedingout rollers 19b, 19c and the separation rollers 45 
and they are held between the accommodating and 
feeding-out rollers 19b, 19c and the separation rollers 
45, since a frictional force produced between adjacent 
bills is small, instantaneous slippage occurs between the 
accommodating and feeding 41 out rollers 19b, 19c and the 
separation rollers 45 and the driving force cannot be not 
transmitted from the accommodating and feeding-out 
rollers 19b, 19c to the separation rollers 45. Therefore, 
since the driving force is not transmitted from the shaft 
23 to the shaft 32 via the accommodating and feeding-out 
rollers 19b, 19c, the difference in torque between the 
gear 30 and the shaft 32 is small and the rotational 
force of the gear 30 is transmitted to the shaft 32 by 
the torque limiter 31, whereby the shaft 32 is rotated 
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clockwise. As a result, the rotational force of the shaft 
32 is transmitted to the gear 48 by the one-way clutch 47 
and the separation rollers 45 are rotated 
counterclockwise via the gear 46, whereby a separation 
force is applied to two or more bills taken out to 
between the accommodating and feeding-out rollers 19b, 
19c and the separation rollers 45 from the accommodating 
and feeding-out rollers 19b, 19c and the separation 
rollers 45 and the bills are taken out one by one. Bills 
separated by the separation rollers 45 are led into the 
bill accommodating box 2. 

Further, if the separation rollers 45 are rotated 
clockwise together with the accommodating and feeding-out 
rollers 19b, 19c, although the shaft 41 is rotated 
together with the separation rollers 45, since the 
one-way clutches 50 do not transmit the rotational force 
of the shaft 41 to the gears 51, no driving force is 
transmitted to the gears 39 and, therefore, the vane 
wheels 37 cannot be rotated. 

In Figures 3 and 4, when the gear 24 is rotated 
counterclockwise, whereby the gear 61 is rotated 
counterclock wise via the shaft 23, the gear 62 is 
rotated clockwise andthe feed rollers 20 are rotated 
clockwise, while they are abutting against the 
accommodating and feeding-out rollers 19a, 19d. 

Figure 14 is a schematic front view showing the 
accommodating and feeding-out rollers 19a, 19b, 19c, I9d 
and the feed-out rollers 130 when dispensing bills. As 
shown in Figure 14, when the shaft 23 is rotated, the 
pulley 133 mounted on the shaft 23 rotates the shaft 132 
via the belt 135 and the pulley 134 in the same direction 
as that of the shaft 23, whereby the feed-out rollers 130 
are rotated in the same direction as that of the 
accommodating and feeding-out rollers 19a, 19b, 19c, I9d. 



38 - 



In this way, when the shaft 23 is rotated by the 
first drive means 170 and the accommodating and 
feeding-out rollers 19a, 19b, 19c, 19d are rotated, the 
feed-out rollers 130 are rotated so that the uppermost 
bill among bills stacked on the elevator plate 21 is fed 
out by the feed-out rollers 130 from the bill 
accolrunodating box 2 into the bill acco?unodating and 
feeding-out passage 17. The bills fed out into the bill 
accommodating and feeding-out passage 17 are fed to 
between the accommodating and feeding-out rollers 19b, 
19c and the separation rollers 45 and separated one by 
one so as to be fed into the bill receiving and 
dispensing opening 16. Since when dispensing bills, the 
space of the bill receiving and dispensing opening 16 is 
narrowed so as to face only the bill dispensing passage 
8, the bills fed into the bill receiving and dispensing 
opening 16 can be reliably fed into 43 the bill 
dispensing opening 8 and dispensed through the 
transaction opening (not shown) - 

In this manner, when the bills are dispensed from 
the bill accommodating box 2 and it becomes impossible 
for the sensor 136 to detect the detection member 137 
provided in the support member 131, the control unit 160 
outputs a drive signal to the third drive means 173 and 
elevates the elevator plate 21 until the sensor 13 6 
detects the detection member 137 provided in the support 
member 131 and the control unit 160 receives a detection 
signal. Therefore, since the uppermost bill among bills 
stacked on the elevator plate 21 and the feed-out rollers 
130 abut against each other by substantially a constant 
pressure, it is possible to reliably feed out the bills 
by the feed-out rollers 130 from the bill accommodating 
box 2 • 



since the bill reversing mechanism 3 for feeding 
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bills into the bill accommodating box 2 so that bills are 
accommodated in such a manner that the front sides 
thereof face upwardly and the bill receiving and 
feeding-out mechanism 4 for accommodating bills in the 
bill accommodating box 2 or feeding out bills from the 
bill accommodating box 2 are disposed above the bill 
accommodating box 2 for accommodating deposited bills and 
storing bills to be dispensed, it is possible to make the 
bill receiving and feeding-out mechanism compact. 

The present invention is in no way limited to the 
details of the described arrangements but changes and 
modifications may be made without departing from the 
scope of the appended claims. 

For example, as described above, the bill receiving 
and feeding-out apparatus 1 is used for accommodating 
bills deposited into the bill receiving and dispensing 
machine and having corresponding denomination and 
dispensing them. However, it is possible to provide a 
plurality of bill dispensing boxes for storing bills to 
be dispensed having different denominations from each 
other in the bill receiving and dispensing machine and to 
use the bill receiving and feeding-out apparatus 1 as a 
bill receiving box for receiving bills deposited into the 
bill receiving and dispensing machine in such a manner 
that the front sides thereof face upwardly and 
replenishing a certain bill dispensing box in which bills 
run short with bills therefrom. Further, it is also 
possible to make the bill receiving and feeding-out 
apparatus 1 to be able to attach to and remove from the 
bill receiving and dispensing machine and to use the bill 
receiving and feeding-out apparatus 1 as a bill receiving 
box in such a manner that bills of various denominations 
are accommodated in the bill accommodating box 2 and the 
bill receiving and feeding-out apparatus 1 is attached to 
the bill receiving and dispensing machine so as to feed 
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bills accoiDinodated in the bill. accommodating box 2 to the 
bill dispensation boxes prior to starting operation and 
that the bill receiving and feeding-out apparatus 1 
receives bills such that the front sides thereof face 
upwardly and 45 replenish a certain bill dispensing box 
in which bills run short with bills therefrom - 

Further, as described above, although bills are 
accommodated in the bill accommodating box 2 in such a 
manner that the front sides thereof face upwardly, it is 
possible to accommodate bills in the bill accommodating 
box 2 in such a manner that the back sides thereof face 
upwardly. 

The present invention provides a compact bill 
receiving and feeding-out apparatus capable of 
accommodating bills in such a manner that either the 
front sides or the back sides thereof face upwardly and 
feeding out the bills occasion demands. 
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Claims: 

1. A bill receiving and feeding-out apparatus for a 
bill receiving and dispensing machine connectable to a 
transporting passage in the bill receiving and dispensing 
machine comprising a bill accommodating box for 
accommodating bills, a bill reversing mechanism which 
comprises a bill reversing passage for reversing and 
feeding bills into the bill accommodating box, a bill 
non-reversing passage for feeding bills into the bill 
accommodating box without reversing them, a bill 
feeding-out passage for feeding out bills from the bill 
accommodating box to the transporting passage, a first 
gate means for selectively taking in acceptable bills in 
accordance with the results of discrimination made by a 
discriminating means provided in the transporting passage 
as to whether or not bills are acceptable, the 
denominations of bills and whether the front sides or the 
back sides of bills face upwardly and second gate means 
for selectively feeding bills to either the bill 
reversing passage or the bill nonreversing passage based 
upon the results of discrimination made by the 
discriminating means, and a bill receiving and 
feeding-out mechanism which comprises a bill 
accommodating passage connected to the downstream end 
portion of the bill reversing passage and connected to 
the upper portion of the bill accommodating box at the 
downstream end portion thereof for feeding bills from the 
bill reversing passage to the bill accommodating box, a 
bill receiving and feeding-out opening facing the 
downstream end portion of the bill nonreversing passage 
and the upstream end portion of the bill 47 feeding-out 
passage and a bill accommodating and feeding-out passage 
connected to the bill receiving and feeding-out opening 
at one end and to the upper portion of the bill 
accommodating box at the other end and adapted for 
feeding bills into the bill accommodating box and feeding 
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out bills from the bill acconmiodating box, said bill 
reversing mechanism being disposed above the bill 
receiving and feeding-out mechanism, said bill receiving 
and feeding-out apparatus further comprising an adjusting 
means for enlarging the bill receiving and feeding-out 
opening so as to face the bill non-reversing passage and 
the bill feeding-out passage when accommodating bills 
into the bill accommodating box and narrowing the bill 
receiving and feeding-out opening so as to face only the 
bill feeding-out passage when feeding out bills from the 
bill accommodating box. . 

2. A bill receiving and feeding-out apparatus in 
accordance with Claim 1 which further comprises bill 
accommodating rollers provided in the bill accommodating 
passage and bill accommodating and feeding-out rollers 
provided in the bill accommodating and feeding-out 
passage. 

3. A bill receiving and feeding-out apparatus in 
accordance with Claim l or 2 which further comprises an 
elevator plate movable vertically provided in the bill 
accommodating box for holding bills so as to be stacked 
on the upper surface thereof. 

4. A bill receiving and feeding-out apparatus in 
accordance with Claim 2 or 3 wherein vane wheels are 
provided at a position opposite to the bill accommodating 
rollers with respect to the bill accommodating passage 
and wherein vane wheels are provided at a position 
opposite to the bill accommodating and feeding-out 
rollers with respect to the bill accommodating and 
feeding-out passage. 

5. A bill receiving and feeding-out apparatus in 
accordance with one of Claims 2 to 4 wherein the 
circumferential surface of each of the bill accommodating 
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rollers and the circumferential surface of each of the 
bill accommodating and feeding-out rollers is made of a 
material having a hihg coefficient of friction. 

6. A bill receiving and feeding-out apparatus 
substantially as herein described with reference to and 
as shown in the accompanying drawings. 
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